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the ions are not the intermediate products causing the chemi-
cal action Debierne10 has proposed a theory of thermal decom-
position along the path of the a ray but extending outside the
limits of ionization and therefore statistically exceeding the ioni-
zation. Wourtzel (be. tit) finds in the negative temperature
coefficients, which he obtained for the decomposition of H2S
and of NoO, grounds for rejecting the thermal theory of Debierne
and has substituted a theory of collision.
As already stated, the writer is of the opinion that the statis-
tical agreement between ionization and chemical action, although
inexact*, points strongly to the intermediation of ions in bringing
about the chemical reactions.   The departures from the direct
j|                              requirements of electrical and chemical equivalence are not too
;}                              great to be brought into accord by making possible assumptions
in regard to the mechanisms of reaction, which assumptions are
quite within reason, although it is impossible with present data
^                              either to prove or disprove them absolutely.   At any rate the
*                              departures of M/N from unity are quite small when compared
1                              with the real exceptions to be taken up in the following section.
f                              It might also be mentioned that whether ionization is primarily
I                              involved in the chemical reactions brought about by radiation,
M                              or whether it is a secondary accompaniment, it is at the present
time the most convenient index of reference and can readily be
.;                               made a means of comparing chemical action with any factors
i t                              involved in the absorption of the energy of radiation.
Before going on to a consideration of the large exceptions
from the general rule of equivalence of ionization to chemical
action, the case of the combination of electrolytic hydrogen and
oxygen under the influence of a rays will be used as an example
to illustrate the possibility of proposing a mechanism of reaction
that will explain the value Mg Q/N = 4, without violating the
general principle of equivalence.
Millikan, Gottschalk and Kelly (loc. tit.) have shown that
the ionization of a number of ordinary gases by a particles con-
sists exclusively in the removal of a single electron from each
molecule affected; thus leaving an equal number of singly posi-
tively charged gaseous ions, which in the case under consideration
would be HJ or O*. Of course there will be a certain tend-
ency' for immediate recombination of the electrons with the
MA. Debierne, Ann. de PJiysique (9) 2, 97-127 (1914).              .